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INTRODUCTION

1.1 GENERAL

The former P.R. Mallory plant site (Site) is
located approximately three miles east of Crawfordsville,
Indiana in Montgomery County as shown on Figufe 1.1.

Situated on lands currently owned by Terra Products Inc., the
Site is bordered by State Road No. 32 to the south and Little
Sugar Creek to the north; The concrete tloor slab,

pumphouse and incinerator, which are all that remain of the
former operation, are located southwest of the ravine which

drains the area to Little Sugar Creek.

P.R. Mallory manufactured dielectric
capacitors at the Site from 1957 to 1969. During this
period, a vériety of di?lectric_fluids including oils
containing'polychlorinated biphenyls (PCBs) were used in the
manufacturing process. Operations were temporarily suspended
in 1968 after a fire destroyed the impregnation room in the
northeaét section of the plant. Operations were resumed

until 1969 when a second fire destroyed the entire plant.

Duracell has consulted with the United States
Environmental Protection Agency (USEPA) and the Indiana
Department of Environmental Managément (IDEM) and has

undertaken the following work at the Site:
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i)

ii)

iii)

iv)

v)

vi)

Initial Site Screening Sampling Program (August 1986 to
September 1986);

Phase I Remedial Construction (December 1986 to

January 1986);

Phase 1 Sampling and Analysis Program (December 1986 to
January 1987);

Phase I Supplemental Sampling and Analysis Program

(May 1987 to July 1987);

Phase II Remedial Construction (February 1988 to

March 1988); and

Phase I1 Investigative Program (Februéry 1988 to

May 1988).

Implementation of these programs has achieved

the following objectives:

i)

ii)

iii)

iv)

‘securement ot the Site to prevent public access;

on-Site securement of debris, capacitors and
contaminated soils which potentially represented an

imminent hazard to the environment;

on-Site securement of materials from outside the Site

fence containing elevated concentrations of PCB;

delineation of the areal limits of residual

contamination; and

[\
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v) delineation of the vertical limits of residual

contamination over most of the site.

The programs implemented prior to Phase II
are described in detail under separate cover in the reports
reterenced in Section 8. The Phase II remedial constructién
activities which were conducted concurrently with the
Phase Il1 investigative and sampling activities, are detailed
in the report entitled, "Phase 1l Remedial Aétion Report -
Former P.R. Mallory Plant Site - Crawfordsville, Indiana'",
dated September 1988, by Conestoga-Rovers and Associates
(CRA). The Phase 11 Sampling and Analysis Program is

presented herein.

1.2 SCOPE OF WORK

The scope of the completed Phase II sampling
and analysis program was consistent with the scope of work
presented in the "Phase II1 Response Action Work Plan - Former
P.R. Mallory Plant Site - Crawfordsville, Indiana”, dated
November 1987, as subsequently amended December 15, 1987 to
address comments from the USEPA and IDEM. In accordance with
the approved work plan, the Phase 11 sampling and analysis
activities consisted of confirmatory level and investigative

level sampling and analysis.



Confirmatory level soil samples which were
collected from the surfaces of areas excavated during the
remedial construction program were analyzéd to detefmine the
concentrations ot.any residual PCBs. Additional confirmatory
level samples were collected from the excavated and
stockpiled soil and also from the dissembled pump parts to

determine their appropriate disposition.

Investigative level samples were collected

from:

i) soills underneath the plant slab at constructed sump
locations;

ii) deep subsurface soils in areas of known contamination

within the former plant yard;
iii) exploratory excavations;
iv) surficial soils in the ravine below the discharges from
existing pipes; |
v) the.ravine creek bottom, bank and floodplain; and

vi) surficial soils within the former plant yard.

These samples were collected for additional
characterization of the distribution of Site-specific

compounds .



The installation of additional
groundwater monitoring wells and the associated groundwater
sampling and analysis program conducted as part of the
Phase 11 etffort are presented in detail in the report
entitled, "Phase I1I Hydrogeological Investigation - Former
P.R. Mallory Plant Site - Crawfordsville, Indiana", dated

September 1988.



PHASE 11 SAMPLING AND ANALYSIS PROGRAM

2.1 GENERAL

Phase 1I sampling activities were conducted
over two time periods. During the first sampling period,
sampling activities commenced on February 9, 1988, and
continued on a periodic basis concurrent with the Phase I1I
remedial construction activities. The second sampling period
occurred from April 25, 1988 to May 2, 1988 during the repair
ot the synthetic overliner detailed in the "Phase I1 Remedial
Action Report". Sampling and analysis activities conducted
during the second time period included those delayed due to
difticult field conditions. Prior to commencing the second
sampling period, preliminary results obtained froﬁ the first
set of analyses were evaluated and the scope of the second
sampling event was subsequently expénded based on the

collected data.

A total ot 158 samples were collected from
the various Site media for the purposes of Site
characterization, quality control/quality assurance, and for
characterizing materials for disposal. Due to analytical
holding time exceedances, oniy 136 of the total samples
collected were analyzed. Surface wipe samples were collected
from nine different locations on dissembled pump parts for

characterization for disposal. The collection and analyses

71
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of these samples are described in further detail in the
following sections; the collection of the groundwater samples

is detailed under separate cover.

2.2 SOIL SAMPLES

2.2.1 General

The soil sampling program was conducted to
satisfy the data requirements for two different data
objectives. Soil samples referred to as "confirmatory" were
collected from excavated surfaces to determine the presence
and quantitate the level ot remaining residual PCBs, if any.
Confirmatory soil samples were also collected from excavated
and stockpiled soil to determine if the soil could be
considered clean excavated soil. The analytical results from
these samples shall be used to determine the need for
additional excavation, if any, to meet the final remedial
criteria to be established and the appropriate disposition of
excavated materials, respectively. Soil samples referred to
as "investigative" were collected from sample locations and
aepth intervals deemed appropriate to complete
characterization of the distribution of substances on Site.
The collection protocols for both leve;s of sampling were the

same. However, the analytical and quality control/quality
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assurance protocols implemented were different, being more
stringent for the confirmatory samples due to the greater
level ot confidence required for the intended data usage.
The analytical and quality control/qﬁality assurance

protocols implemented are described in Section 4.

Confirmatory soil'samples were collected from
the final base surfaces 0of excavated areas and from the soil
piaced in various soil stockpiles. Investigative soil and
sediment samples for Site characterization purposes were

collected from the following:

i) soils underneath the plant slab at constructed sump
locations;

ii) deep subsurface soils in areas of known contamination
within the former plant yard;

iii) exploratory excavations;

iv) surficial soils in the ravine below the discharges from
various pipes;

v) the ravine creek bank and floodplain} and

vi) surficial soils within the former plant yard.

Investigative soil samples were analyzed for
PCB; dioxin and furan analyses were conducted on samples from
select locations. The sample locations and sample collection

depths are shown on Plan 1.

AR e S SR R ot o T S T
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2.2.2 Equipment Preparation

All soil sampling equipment was
decontaminated prior to field use, in accordance with the

procedures outlined in Section 3.1.

A new pair of disposable gloves was used for
the collection of each sample from the various sample
locations and different vertical depth zones. Each soil
sample was placed in a laboratory-cleaned, pre-labeled sample

jar and sealed with a teflon-lined cap.

2.2.3 Investigative Soil Samples

2.2.3.1 Plant Slab Sump Locations

Soil samples were collected from the soil
underlying the plant slab at each of the three sumps
constructed as part of the Phase I1 remedial program.
Samples were collected from each of the top two 6-inch depth

intervals.

The upper soil sample was. collected by hand
by coring a 2-inch diameter hole, 6 inches deep, with a
pre-cleaned stainless steel spoon. Following collection of

this uppermost sample, a larger hole, approximately 1 foot in




diameter and 6 inches deep, was excavated around the cored
sample location with a hand shovel. This material was placed
adjacent to thé shovel hole. A clean knite or spoon then was
used to scrape away the next l1/2-inch layer of soil in order
to prevent cross-contamination of the lower 6-inch sample by
soil which had fallen in. The lower 6-inch sample was
collected by hand coring a second hole in the underlying soil

with a new pre-cleaned spoon.

2.2.3.2 Deep Subsurface Soils

Subsurface soill samples were collected on
February 23, 1988 from pits which were excavated at previous
Phase 1 sample locations. The six sampling stations numbered
12, 15, 21, 30, 70 and &8 are in the vicinity of the former
plant slab and incinerator, and are at locations where
elevated PCB concentrations (typically greater than 500 ppm)
were detected in the lowest sampled depth zone during

previous sampling programs.

To expedite the excavation/soil sampling
sequence, both a track-mounted hydraulic hoe and a
wheel-mounted backhoe were used in tandem. While one
machine was excavating, the other was taken to the
decontamination pad tor steam cleaning ot the bucket, prior
to either excavating the next sample layer or excavating at

the next sample location.

10
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At each deep subsurface sampling location,
the machines were used to excavate a pit approximately 6 feet
long by 4 feet wide. Overlying soil which was excavated to
within approximately 1 inch of the top of the desired
sampling zone was placed on the grouna immediately adjacent
to the hole. The remaining l-inch layer of overlying soil
was then scraped away with a pre-cleaned sﬁainless steel
knife or spoon prior to sampling, in order to preveﬁt
potential cross-contamination caused by smearing from the hoe

bucket.

The soil sample was then collected by hand
coring a 2-inch diameter hole, © inches deep, with a
pre-cleaned stainless steel spoon. Following collection of
this uppermost sample, a larger hole, approximately 1 foot in
diameter and 6 inches deep, was excavated around the cored
sample location'with a hand shovel. This material was placed
adjacent to the shovel hole. A clean knife or spoon was.then
used to scrape away the next 1l/2-inch layer of soil in order
to prevent cross-contamination of the next 6-inch sample by
soil which had fallen in. The next 6-inch sample was
collected by hand coring a second hole in the underlying soil

with a new pre-cleaned spoon.
The hoe then was used to excavate the
unsampled soil in the pit surrounding the two sampled 6-inch

zones. Soil in the pit was removed to within approximately

11



1 inch of the third desired sample zone. Prior to excavation
of this soil the hoe bucket was steam cleaned on the
decontamination pad. The excavated soil was placed on a
sheet of polyethylene adjacent to the pit. As for previous
sample zones, a clean knife or spoon was used to scrape away
the overlying l-inch layer of soil in order to prevent
potential cross-contamination of the sample zone caused by
smearing from the hoe bucket. The next 6-inch sample was
subsequently collected by hand coring a third hole in the

exposed soil surface with a new pre-cleaned spoon.

Backfilling ot each pit was performed in
reverse sequence, to return excavated material to its

originating depth.

During the repair ot the synthetic overliner
on April 25 and 29, samples pits located at sample
locations 12, 15, 21 and 30 were re-excavated for additional
sampling at greater depth. These locations were selected due
to the elevated concentrations of PCB defected in the soil in
the deepest zone sampled earlier in February. Samples were
collected at l-foot intervals following similar procedures to
those described previously, trom soil beheath the previous
sample zones. Samples were collected at depths of up to
8 1/2 feet. 1In addition, samples were collected from pits
excavated at sample locations 11, 86, 142 and 200 near the
plant slab, and from sample location 129, for further Site

characterization.

12



2.2.3.3 Exploratory Excavations

Test trenches were excavated on March 4 and
5, 1988 for the delineation of a number of underground pipes
located on Site. So0il samples were collected from the
exposed pipe bedding material found at two ot the test trench
locations. Samples were not collected at the other test
trench locations, as either no pipe was found or ponded
sdrface water filled the trench too gquickly to allow
sufficient time to collect a representative sample of the

bedding material.

Upon locating a pipe, the backhoe was used to
excavate soil away from the sides of the pipe to
approximately one foot below the pipe invert. A pre-cleaned
stainless steel knife or spoon then was used to scrape away
the first 2 inches of the vertical surface of the exposed
soil underlying the pipe, in order to prevent potential
cross—contamination of the sample by material brought down by
the hoe bucket. The bedding sample was collected by hand
digging a small 2-inch deep hole in the vertical exposed

surface, using a new pre-cleaned stainless steel spoon.
p p

During the liner repair work on April 30,
additional test trenches were excavated at locations around
the Site, to complete the delineation of the underground

pipes. ©Soil samples were collected from the bedding material

13



underlying each of the four pipes located, using similar

methods to those presented above.

2.2.3.4 Ravine Locations and Pipe Discharge Zones

Soil samples were collected from a number of

locations in the ravine to delineate the width of

the affected zone in the ravine bottom. At former sample
locatiqns Sp-15, SD-19 and SD-144, samples were collected
from the bank, offset from the center of the ravine where the
previous samples were collected. Other soil samples were
collected from the ravine floodplain, at several locations
downstream of the Site security fence and upstream of the

ravine confluence with Little Sugar Creek.

In addition, samples were collected from
surficial soils below the discharge of four pipes ending in
the ravine. Sample locations were selected to be in the

discharge path, approximately 1 foot from the end of the

pipe.

Soil samples from the locations on the ravine
bank and floodplain, and trom the pipe discharge zones were
collected by hand coring a 2-inch diameter hole, 6 inches

deep, with a pre-cleaned stainless steel spoon.

14
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2.2.3.5 Stream Sediment

Two sediment samples were collected from the
ravine bottom at former sediment sample location SD-15. The
samples were collected from depth zones "B" and "C", being
the 6 to 12-inch depth zone and the 12 to 18-inch depth zone,

respectively.

Prior to collection of the "B" sample, the
upper 6 inches of stream sediment was excavated with a hand

shovel, and placed downstream of the sample location.

A 2-inch diameter split-spoon, pre-cleaned in
accordance with Section 3.1 was then driven manually into the
stream bed to a depth of approximately 6 inches. The
split-spoon was removed and opened on a clean plastic garbage
bag. A clean cutting tool then was used to remove the upper
one inch of sediment in order to prevent cross-contamination
from the shovel. This material was discarded. Clean
sampling tools were used to place the remaining 5-inch core

in a clean pre-labeled sample jar.

The same split-spoon then was driven an

additional 7 inches into the hole, for collection of the

lower sample. The split-spoon was removed and opened on a
clean plastic garbage bag. Clean cutting tools were used to
15



remove and discard the upper and lower one inch of material
from the core. Another clean cutting tool was used to remove
and discard the outer layer ot material from the sample core.
The remaining core matérial then was placed in a clean

pre—-labeled sample jar.

.2.3.6 Surficial Soils within the Former Plant Yard

[\

Soil samples were collected from surficial
soils within the former plant yard to contirm previous
analytical results and further delineate the distribution of
chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans.
Samples were collected from various locations over the north
portion of the yard at both previously sampled and new

locations.

Soil samples were collected from the top
6-inch zone at each location and also from the underlying
6-inch zone at select locations. Soil samples were collected
by hand coring a 2-inch diameter hole, 6 inches deep, with a
pre-cleaned stainless steel spoon. When a deeper sample was
collected, a larger hole, approximately 1 foot ih diameter
and 6 inches deep, was excavéted around the cored sample
location with a hand shovel and placed adjacent to the shovel
hole. A clean knife or spoon was used to scrape away the top

layer of soil in order to prevent cross-contamination of the

1o
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lower 6-inch sample. The lower 6-inch sample was collected
by hand coring a second hole in the underlying soil with a

new pre-cleaned spoon.

2.2.4 Confirmatory Soil Samples

2.2.4.1 Excavation Area A

Confirmatory soil samples were collected from
five locations within the limits of Area "A", concurrent with
the excavation of the ravine soil/sediment downstream. Over
the upstream two-thirds of excavation Area "A", the base of
the excavation appeared to be relatively dry. However, over
the remaining downstream portion of the excavation near the
Site security fence, the base of the excavation appeared to

be saturated.

At three of the five sample locations,
soil/sediment samples were collected from both the "A"
(O-inch to 6-inch depth zone) and "B" (6-inch to 12-inch
depth zone) sample zones, to a total depth of 12 inches. At
the other two sample locations surface water ran into the
hole which was excavated to collect the upper sample;
therefore, the lower sample was not collected due to possible

cross—-contamination.

17



Soil samples were collected from the exposed
in situ soil where excavation was complete. The upper soil
sample was collected by hand coring a 2-inch diameter hole,

6 inches deep, with a pre-cleaned stainléss steel spoon.
Where the lower sample was to be collected, a larger hole,
approximately 1 foot in diameter and 6 inches deep, was
excavated around the sample core hole with a hand shovel.
This material was placed in the excavated ravine, immediately
ddwnstream ot the hole. A clean knite or spoon then was used
to scrape away the next 1/2-inch layer of soil/sediment in
order to prevent créss-contamination of the underlying 6-inch
sample by the hand shovel. The next 6-inch sample was
collected by hand coring a second hole in the underlying soil

with a new pre-cleaned spoon.

2.2.4.2 Excavation Area "B"

Confirmatory soil sémples were collected from
four locations within the limits of excavation Area "B".
Soil samples were collected from the exposed in situ séil,
where excavation was complete, as excavation proceeded from
sub-area to sub-area. The exposed soil was a moist sandy.

clay.

18



Soil samples were collected from the upper
6 inches by hand coring a 2-inch diameter hole, 6 inches

deep, with a pre-cleaned stainless steel spoon.

2.2.4.3 Depth Zone 2 Stockpile Soil

Contirmatory soil samples were collected from
the Depth Zone 2 soil excavated from Area "B" and placed in
the Depth Zone 2 soil stockpile. The stoékpiled soil had
been mixed, to a large degree, by the equipment during

placement ot the soil in the stockpile.

Two soil samples were collected, one from the
southwest corner and the other from the east side of the
stockpile, each using a pre-cleaned 2-inch diameter

split-spoon.

At each location, the split-spoon was forced
horizontally into the face of the stockpile to a depth of
approximately 2 feet. The split-spoon then was removed and
opened upon a clean plastic garbage bag. The collected soil
was emptied into a pre-cleaned stainless steel mixing bowl,
and homogenized using pre-cleaned stainless steel utensils.
A portion of the sample was then transferred to the sample.

jar.

19
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2.3 SURFACE wWlPE SAMPLES

2.3.1 General

Following steam cleaning, surface wipe
samples were collected from the well assembly parts removed
from the Site pumphouse well. A total of nine surface wipe

samples were collected.

2.3.2 Wipe Sample Collection

Sampling areas were marked out and the
borders taped to accurately determine the sample area. The
size ot the actual sample area was smaller than the 0.25 m2
recommended in the work plan, due to the non-planar geometry
of the parts to be sampled and the inability to properly
access the entire length of pipe sections. The actual
surface area sampled was measured and recorded prior to

sample collection.

The wipe samples were collected as follows.
A 3-inch by 3-inch soxhlet extracted cotton gauze pad was
moistened with pesticide grade hexane and used to wipe the
marked-off area in two directions; the second direction was
at a 90° angle to the first direction. The gauze pad was

re-moistened, as required, during sample collection as the

20



hexane volatilized betore the entire sampling area could be

wiped.

After wiping in both directions the gauze
pad was folded with the sample surfaces facing inwards and
placed in a clean glass sample jar. The sample jar was then
sealed with a teflon-lined lid. A new pair of disposable

gloves was used for each sample location.

2.4 TANKED LIQUID SAMPLING

2.4.1 General

Grab samples were collected from one of the
two on-Site wash water storage tankers, to determine the
appropriate disposition for this material. Because the
source of decontamination wash watér which was pumped to each
tanker was the same, the contents of each tanker were
presumed to be similar and thus, only one of the tankers was
sampled. The collected samples were analyzed for PCBs,
dioxins/furans, volatile organic compounds (VOCs), and

base/neutral and acid extractables (BNAs).

21



2.4.2 Sample Collection

All tanked liquid samples were collected and
transferred into individual sample bottles trom a single
common one-litre amber collection bottie. The collection

bottle was strapped to the end of a clean wooden board and

lowered approximately six inches beneath the water level in

the tanker. After allowing the bottle to fill to
approximately one-half of its capacity, the bottle was
lowered to the bottom of the tanker and allowed to till
completely. By collecting the sample in this manner a
"composite" sample, representative of liquid over the entire
vertical depth of the tanker, was obtained. The sample
collection bottle was removed from the tanker and the water
transferred into the various bottles required for the
individual analyses. Samples to be analyzed for PCBs,
dioxins/turans, and BNAs were transferred into one-litre
bottles, whereas samples to be analyzed for volatile organic
compounds (VOCs) were transterred into 40-mil vials. The
sample collection bottle was lowered repeatedly, as
necessary, to collect sufficient liguid for analyses of all

individual parameters.

22



e NN E T Oy BN BN BN BE S B EE B S

SAMPLE PREPARATION AND HANDLING

3.1 EQUIPMENT DECONTAMINATION

All sampliing equipment was decontaminated
prior to sample collection in order to prevent
cross-contamination of samples. Duplicate samples and
samples submitted for matrix spikes wére collected
céncurrently with the primary samples, therefore, sampling
equipment was not decontaminated prior to collection of these

samples.

Decontamination of sampling equipment was

performed as follows:

1. clean water wash to remove all visible foreign matter;
2. rinse with deionized water;

3. rinse with reagent-grade acetone;

4. rinse with 1,1,1-trichloroethane; and

5. air dry on clean plastic or aluminum foil sheet.

Decontamination fluids and rinse waters used
for cleaning the sampling equipment were not recycled. All
wash water, rinse water, and decontamination fluids were
collected in a plastic wash basin or pail during
decontamination and transferred to a 55-gallon drum for

on-Site storage.

23
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3.2 SAMPLE HANDLING

Prior to sample collection, sample bottles

were labelled with the following information:

1. project name - Crawfordsville;
2. job number - 1916;
3. date; and

4. sample identification number.

The time of sample collection and the sampler's initials were
added to the label following sample collection. The label
then was sealed to the bottle in clear plastic tape, the
bottle lid was sealed with tape and the bottle was enclosed
in a polyethylene zip-lock bag. Each sample was logged on a
Chain of Custody Record Form and wrapped in packing material
to prevent breakage. Samples were placed in a cooler packed
with foam chips or newspaper to cushion the samples during
shipment. Bags of ice or cooler packs were placed in the
cooler with the samples. The completed Chain of Custody
Record Form was sealed in a zip-lock bag and placed in the
cooler. The cooler was sealed with fiberglass strapping tape
and a CRA security seal was placed on the cooler prior to

shipping.

Copies of the completed Chain of Custody

Record Forms are included in Appendix A.
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3.3 WASTE MATERIAL HANDLING

Solid waste materials generated during the
sampling program, including Saranex-coated 1yvek coveralls,
gloves, foil, and discarded ground sheets, were placed in
55-gallon drums or garbage bags. Full drums and garbage bags

were secured and stored on Site in the interim storage cell.

3.4 SAMPLE DELIVERY

All samples were shipped by Federal Express
overnight courier under approved chain of custody

procedures.
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ANALYTICAL PROTOCOLS

4.1 GENERAL

Two USEPA Contract Laboratory Program (CLP)
laboratories were selected to perform the analyses required
for the samples collected during the Phase II sampling and
analysis program. wadsworth-Alert Laboratories, located in
Canton, Ohio, was selected to perform all chemical analyses
with the exception of polychlorinated dioxins and furans.
The analyses for dioxin/furan were performed by California

Analytical Laboratories in Sacramento, California.

4.2 ANALYTICAL PROTOCOLS

The analytical protocols used for determining
the targeted parameters are as listed on Table 4.1. The |
Laboratory Quality Assurance/Quality Control protocols used
for these analyses were in accordance with CLP guidelinés,

where appropriate.

Only confirmatory soil and wipe samples sent

to Wadsworth-Alert Laboratories were analyzed in strict

~accordance with CLP protocols. Quality assurance/quality

control protocols, consistent with the intent of the CLP

protocols, were followed tor all other sample analyses.
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TABLE 4.1

ANALYTICAL METHODS SUMMARY

N

Method for Method for

Sample Parameter Extraction/Cleanup Analyses
Soil/Sediment Total PCBs 3540(1)/3550(1) 8080(1)
Groundwater  Total PCBs 3510/3520(1) 8080(1)

Dioxin/Furan 8280 8280(1)

Priority Pollutant :

Volatiles 5010/5020/5030(1) 8240(1)

Surface Wipe Total PCBs 3540/3550(1) 8080(1)
Tanked Liquids Total PCBs 3510/3520(1) . 8080(1)

Dioxin/Furan 8280 8280(1)

Priority Pollutant

Volatiles 5010/5020/5030(1) 8240(1)

B/N/As 3540/3550(1) 8270(1)

Notes:

1. Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, Second
Edition, SW-846, United States Environmental Protection Agency, 1984.

2. Base, neutral and acid extractables compounds.

3. NIOSH Manual of Analytical Method, Volume 1, Third Edition, NIOSH Publication
No. 84-100, U.S. Department of Health and Human Services.

i
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All samples submitted to California
Analytical Laboratories for dioxin/turan analyses were

analyzed 1in strict accordance with Method 8280.

4.3 QUALITY ASSURANCE/QUALITY CONTROL OBJECTIVES

4.3.1 General

The overall QA/QC objective was to develop
and implement proceaures for field sampling, chain ot
custody, laboratory analysis and reporting that would provide
accurate and precise data. Specific procedures for sampling,
chain of custody, calibration, laboratory analyses,
reporting, quality control, preventative maintenance and
corrective actions are presented in other sections of this

report.

The purpose of this section is to define
the goals set fo; the level of QA effort; accuracy, precision
and sensitivity of analyses; and completeness,
representativeness, and comparability of measurement data
from the analytical laboratories. In addition, QA objectives

for field measurements are also discussed.
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4.3.2 Level ot QA Effort

To assess the gquality ot data resulﬁing from
the sampling program, field duplicate, fiéLd blank and
duplicate matrix spike samples were collected and submitted
to the analytical laboratories. Yield blank samples were
analyzed to check procedural contamination and/or ambient
conditions and/or sample container contamination at the Site.
Field duplicate sampleé were analyzed to check for sampling
and analytical precision. Laboratory matrix spike samples
were analyzed in duplicate at the same spike levels to check
for analytical precision and analyte recovery. The specific
level of field QA effort tor this sampling program is

presented in Section 5.8.

Where appropriate, soil and surface wipe
samples collected at the Site were analyzed in a manner -
consistent with CLP RAS protocols. The level of laboratory
QA effort for the samples analyzed in a manner consistent .
with the intent of CLP RAS protocols is specified in the
appropriate CLP Statement of Work (SOw), SOW 985,
Modification 10 for organics, SOW 784, Modification 7 for
inorganics and Statement of Work for Dioxin Analyses,

IFB AM.1 (12/29/83) tor TCDD.

The methods employed for dioxin/furan

analysis are summarized in Table 4.1. The level of
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laboratory QA effort for dioxin/furan involved analysis of
one preparation blank (liquid) at the time of analysis of

investigative samples.

4.3.3 Accuracy, Precision and Sensitivity of Analyses

The fundamental QA objective with respect to
accuracy, precision, and sensitivity of laboratory analytical
data was to achieve the QC acceptance criteria of the
analytical protocols. The accuracy and precision
reguirements for samples analyzed in a manner consistent with
the CLP RAS protocols are specified in the appropriate CLP

SOWs discussed in Section 4.3.2.

The accuracy and precision requirements for
the stream sediment and soil quality parameters are in
accordance with the specified EPA methods. Table 4.1 lists
the analytical method references which were used for the

water quality parameters.

4.3.4 Completeness, Representativeness and
Comparability

As required by the USEPA, the samples

analyzed for organics, inorganics and dioxin/furan were
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analyzed in a manner consistent with CLP protocols. These
protocols require that the data meet the QA/QC acceptance
criteria for 95 percent ot all samples tested. Completely
valid data for water, étream sediment and soil quality
parameters and physical parameters should also be provided.
The reasons for any variances from completeness (i.e. data
not within the acceptance QA/QC limits) is documented in

Section 5.
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DATA VALIDATION

5.1 GENEKAL

The following sections discuss the validation
of results reported by the contract laboratories in
accordance with the previously established Quality Assurance

Project Plan (QAPP) and subsequent amendments.

The evaluation of the analytical data was
based on the information provided in the reports from both of
the contract laboratofies involved, including: field blank
data, lab blank data, duplicate data, as well as recovery
data from matrix and surrogate spikes. The analytical data
was assessed for consistency, accuracy and precision based on
the review of the recovery data as well as the comparability

of the duplicate analyses.

The final analytical reports from both of the
contract laboratories were also checked for legibility,
completeness, correctness and the presence of necessary

dates, initials and signatures.
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5.2 DETECTION LIMITS

The targeted analytical detection limits for
these samples as established in the QAPP were achieved with
the exception ot some of the soil and sediment samples as

well as all the water samples.

Both ﬁhe observed variability as well as the
high reported detection limits may be attributed to the
presence of elevated levels of the analytes in the samples.
Whenever an analyte'is present in the sample at levels which
exceed the initial calibration range, the detection limit

must be increased proportionally.

This is due to the dilution of the sample
which is necessary to ensure that the chromatographic peaks
fall within the established calibration range which results
in a loss of ability to detect other analytes present at
lower levels. Cpnsequgntly, the adjustment is dependent upon
the amount of analyte present, and varies aécordingly. For
example, a sample containing 3,600 mg/kg of Arochlor-1248 has
a reported detection limit of 1,000 mg/kg for.the remaining
arochlors due to the thousand-fold dilution necessary to
ensure that the highest peaks associated with Arochlor-1248-

fall within the established calibration range.
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5.3 HOLDING TIMES

Based on the specified methods, the following

holding time requirements were applied:

PCBs: - extraction within 14 days ot collection
- analysis within 40 days of collection
VOCs: - analysis of water samples within 10 days of
collection
- analysis of soil samples within 7 days of
collection
Dioxin/Furan: - extraction within 15 days of collection

- analysis within 45 days of collection

The sample retention times were evaluated by
comparing the sampling dates listed on the appropriate Chain
of Custody torms with the dates ot extraction and/or analysis
reported by the laboratories.

All of the confirmatory PCB samples were
extracted within the specified method holding time. However,
the following investigative samples have holding time

violations associated with them:
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Days to USEPA pays to USEPA
Parameter Lab ID Extraction Guideline Analysis Guideline
PCBs 4774-52813 17 14 20 40
4774-52814 17 14 20 40
4774-52815 17 14 20 40
4774-52816 17 14 20 40
4774-52817 17 14 20 40
4774-52818 17 14 20 40
4774-52819 17 14 20 40
VOCs 4774-52820 - - 11 10
4774-52820 - - 11 10
4970-54541 - - 12 10
5938-59483 - - 14 10
5938-59485 - - 13 10
5938-59487 - - 13 10
5938-59489 - - 13 10
5938-59491 - - 13 10
BNAs 4970-54544 10 7 10 40

It should be noted that the samples which
were analyzed tor PCB content but had their holding times
exceeded must have all positive results flagged as being
estimated only (J) and all detection limits also qualified as
estimated (UJ). For the samples noted above that were
analyzed for volatile organic content, the holding times were
greater than the specified 7 days but less than 14 days and
as such only the aromatic volatile compounds are required to

be flagged as estimated (J).
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5.4 MATRIX SPIKE/MATRIX SPIKE LUPLICATE ANALYSES

Based on the Matrix Spike/matrix Spike
buplicate (MS/MSD) daté reported, the spiked samples
generally yielded recoveries within the prescribed control
limits, as well as acceptable reproducibility for most of the
samples. Sample WP-3008 (of the confirmatory samples) had
reported heptachlor and aldrin recoveries ot 162 percent
(established control limits for these compounds are 35 to
130 percent and 34 to 132 percent, respectively). However,
no action 1is regquired to be taken on MS/MSD data alone to
qualify an entire case. Various effects unique to each
matrix may perturb instrument response for certain analytes,
resulting in apparent recoveries outside the acceptable

limits.

5.5 COMPOUND IDENTIFICATION

The contract laboratory responsible for the
analysis ot the samples for PCB content (Wadsworth/Alert
Laboratories, Inc.) employed pattern recognition rather than
retention time windows to identity individual Arochlor

isomers.
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5.6 LABORATORY/REAGENT BLANKS

Laboratory blank analyses are normally used
to determine the existence and extent of any sample
contamination problems associated with the analytical

process.

The evaluatibn guidelines stipulate that
laboratory reagent blanks contain less than the Contract
Required Detection Limit (CRDL) of any Hazardous Substance
List (HSL) compound with the exception of methylene chloride,
acetone, 2-butanone and toluene, presumably due to their
ubiquitous nature. In addition, the guidelines further state
that if the blanks contain a concentration ot less than five
times the CRDL for any individual compound, then the
concentration should be reported as "not detected" (ND) for

that compound.

Based on this criteria, all of the
laboratory/reagent blank samples analyzed by the contract
laboratories associated with the confirmatory samples
contained acceptable concentrations of all targeted
compounds. Therefore, the associated sample data requires no

qualifications or further comment.

However, tour ot the laboratory/reagent

blank samples analyzed in conjunction with the investigative
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samples had the following volatile organic compounds

detected:
‘ Concentration Detection
Lab ID Compound Detected {ug/L) Limit
90302 Methylene Chloride 7 5
Acetone 15 _ 10
20303 Acetone 13 10
90317 Methylene Chloride 11 5
' Acetone 21 10
90516 Methylene Chloride o 5
Acetone 25 5

However, according to the Functional Guidelines for
Evaluating Organics Analyses, blanks must contain less than
five times the CRDL of the common laboratory solvents such as
methylene chloride, acetone and toluene. Consegquently, since
tﬁe four laboratory blank samples listed above have reported
concentrations.less than five times the detection limits,
they may be considered in control and thus no further action

is required.

5.7 SURROGATE RECOVEKY

wadsworth/Alert noted in their Quality
Control Narrative included within their report, the base,

neutral and acid extractable analyses for sample 54544

37




(CRA-WT-2032) had one surrogate recovery {tribromophenol)
reported as 129 percent, which is outside of the USEPA
Surrogate Spike Recovery Control Limits of 10-123 pércent.
However, since the criteria requires that two of the
surrogates from each fraction must be in control, and that
the third must be greater than 10 percent recovery, this
sample may be considered in control and as such requires no

further action.

All of the remaining surrogate spike
recoveries reported were within the acceptable Control Limits
tor both water and soil and as such require no further

comment.

'

5.8 FIELD QA/QC

Tables 5.1 and 5.2 provide a list of the
blind duplicate and field blank samples submitted to the
contract laboratories by CRA. The total number of field

QA/QC samples submitted, by requested analysis, are as

follows:

Sample Type . Blanks : : Duplicates
Investigative 9 9
Confirmatory 3 4
TOTAL 12 13
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TABLE 5.1

BLIND DUPLICATES

Matrix Sample # Identification Parameters
Sediments 5-2036 Duplicate of SD-15W PCB
S-500W Duplicate of SD-144w PCB
SD-2010A Duplicate of SD-2005A PCB
Soil 5-016K Duplicate of S-015K PCB
5-028E Duplicate of S-030E PCB
5-~-0711 Duplicate of 5-0701 PCB
S-071Mm Duplicate of S-070M PCB
S-1491 Luplicate of S5-1481 PCB
S-2034 Duplicate of $-2002 PCB
S-400A Duplicate of S-152A PCB, CDD/CDF
s-2017a(1)  puplicate ot S-2015A PCB
spN-2023(1) Dpuplicate of SPN-2019 PCB
wp-3007 (1) puplicate of WP-3000 PCB
Notes:

(1) Confirmatory samples



Matrix Sample #

TABLE 5.2

FIELD BLANKS

Identification

Sediments 5-2035

Soil

SD-2009A

S-017K-
S5~029E
S5-0731
S-072M
S5-1501
5-2033
S-301E
S-401A
5-2010A
WP-3009

(1)
(1)

Notes:

(1)

Contirmatory samples

Blank
Blank

Blank
Blank
Blank
Blank
Blank
Blank
Blank
Blank
Blank
Blank

tor
for

for
tfor
for
for
tor
for
for
for
for
for

SD-15W
SD-2005A

S-015K
S-030E
S-0701
$-070M
5-1481
5-2002
S-129E
S5-152A
S-2015A
WP-3000

Parameters

PCB
PCB

PCB
PCB

PCB

PCB

PCB

PCB -

pcas

PCB, CDD/CDF
PCB

PCB



The quality control samples were collected at
a frequency greater than originally outlined in the QAPP.
The data associated with the analysis of these samples is

reported in Section 6.0 of this report.

5.8.1 Field Blanks

Generally, the field blanks submitted to the
contract laboratories indicated no apparent sources of
contamination ot the samples via carry-over, sampling
protocols, high ambient background or laboratory introduced

contaminants. Field blank data is detailed as follows:

- one of the confirmatory soil field blank samples (5-2016A)
contained 3.4 ug/L of Arochlor 1248. The remaining soil

blanks contained no detectable Arochlors.
- one of the confirmatory wipe samples (WP-3009) contained

22 ug/100 cm2 of Arochlor 1248 indicating a potential

contamination problem with the wipe samples.

5.8.2 Field Duplicates

The analyses of field duplicates, submitted

blind to Wadsworth/Alert Laboratories, indicate that the
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laboratory generally provided data with acceptable precision.

There were, however, some minor exceptions with a few ot the

. associated samples.

Of the soil sawmples which hada an associated
duplicate sample, most had only one or two Arochlors detected
at or near the reported aetection limit. One investigative
soil sample (S-1481) contained 4,800 mg/kg of Arochlor 1248.
Hdwever, only 1,500 mg/kg was found in the duplicate sample
(8S-1491), while 1,600 mg/kg were detected in the associated
matrix spike (S—lSli) sample, indicating a potential problem
with the analytical precision for sample S-148I. It should
be noted, however, that it is difficult to ensure sample
homogeneity when dealing with soil and sediment samples.
Consequently, samples which are thought to be true duplicates
may in fact be very difterent in nature. This may account
for much of the variations in the data reported for duplicate

solil and sediment samples.

5.9 OVERALL DATA ASSESSMENT

Based on the criteria outlined in the
evaluation guidelines which were used to review the data
generated, it is apparent that the data is acceptable,
accurate and complete, with the exceptions and specific

qualifications noted above.
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As a result, with these qualifications and
recommendations duly noted, this data may be used for its

original intended purpose as outlined in the QAPP.
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ANALYTICAL RESULTS

6.1

GENERAL

The results of the analytical program are

presented in the following tables in Appendix B:

Table

Table

Table

Table

Table

Table

Table

Table

Table

Investigative Soil Samples - PCB Concentrations
Investigative Soil Samples - Chlorinated
Dibenzo-p-dioxins

Investigative So0il Samples - Chlorinated

Dibenzofurans
Confirmatory Soil Samples - PCB Concentrations
Contirmatory Wipe Samples - PCB Concentrations

Wastewater Disposal Characterization - PCB
Concentrations

Wastewater Disposal Characterization - Volatile
Organic Compounds

Wastewater Disposal Characterization - Base
Neutral Acid Extractable (BNA) Compounds

Wastewater Disposal Characterization - CDLs/CDFs

For the collected and analyzed soil and

sediment samples, the reported concentrations of PCB and

dioxin/turan are shown on Plan 2 and Plan 3, respectively.
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6.2 SOIL AND SEDIMENT SAMPLES

6.2.1 Investigative PCB Samples

The analytical results for investigative
samples tor PCB analyses confirmed the finding from previous
programs that PCB concentrations in the soil vary

significantly throughout the Site.

At deep subsurface sampling locations,
reported PCB concentrations typically decreased with
increasing depth. Wwhere a decrease in PCB concentration was
observed over the vertical profile, the decrease was
significant with the ditference being one or more orders of
magnitude. The only exception to this general trend occurred
at sample location S-70, where the PCB concentration in the
last sample zone was 40 mg/kg compared to non-detect in the
above zone. At sample locations S-12, S-148 and S$-30,
elevated concentrations ot PCB were detected in the lowest
sampled zone at depth intervals of 5 to 5.5 feet, 6 to

6.5 feet, and 3 to 3.5 feet, respectively.

PCBs were detected in all the pipe bedding
samples with the exception of the sample collected from
location TTl. Concentrations in the two bedding samples

collected immediately east of the plant slab were reported as

2 mg/kg and 330 mg/kg. The PCB concentrations which were

43



o
2
v

detected in the bedding for the uhderground pipe which ran
from the below grade loading ramp (west side ot plant slab)
to the ravine, varied from 0.09 mg/kg to 1,100 mg/kg. The
lower concentration was deﬁected near the loading dock,
whereas the highest concentration was detected at the

ravine.

The PCB concentrations detected at each of
the discharge zones of the pipes ending in the ravine varied
significantly. The soil concentrations ranged from l.3'mg/kg
to 1,400 mg/kg of total PCB. The PCB concentration at the
discharge zone for the pipe from the loading dock at the west

side of the plant slab was reported as 25 mg/kg.

PCBs were detected in all of the analyzed
samples collected from the ravine bottom and floodplain bank.
The distribution of PCB concentrations across the width of
the ravine bottom was variable; no distribution pattern could
be determined from the data. Detectea PCB concentrations
ranged from 1 mg/kg to 1,800 mg/kg; The data did not show
any clear trend in PCB concentrations along the length of the

ravine bottom.
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6.2.2 Investigative CUD/CDF Samples

Total dioxin and furan concentrations in the
analyzed soil samples ranged from non-detect to 1.28 ug/kg
and from non-detect to 24.6 ug/kg, respectively. The dioxin
concentrations were comparable to the concentrations which
were reported during previous programs for soils. rositive
detections for dioxins were only tound for the hepta and octa
hdmologue classes. Furan concentrations were more variable
than the dioxin concentrations and results were reported for

each of the homologue classes.

6.2.3 Confirmatory PCB Samples

All the confirmatory soil samples which were

analyzed showed detectable concentrations of PCBs.

Within the excavation area in the yard
designated as Area I1I1-B, PCB concentrations ranged from 0.5
to 2,600 mg/kg at the base of the excavated area. Reported
concentrations at the base of the deepest excavation sub-area
were 0.5 and 17 mg/kg. The residual PCB results for the
shallowest and the intermediate depth sub-areas are
2,600 mg/kg and 1.3 mg/kg, respectively. PCB concentrations
in the soil stockpiled from the lower l—fdot depth inﬁerval

of the excavation were detected at 320 and 420 mg/kg.
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Residual concentrations of PCbs from the base
of the excavation over Area 11-A were detected at elevated
concentrations. The PCB concentrations ranged from 780 mg/kg

to 23,000 mg/kg.

0.3 DISPOSAL CHARACTERIZATION SAMPLES

6.3.1 Wipe Samples

Wipe samples collected from the dismantled
pump and casing indicated PCB concentrations were.present in
total concentrations ranging from non-detect to
66.5 ug/cm2. The analytical results showed that only
Arochlors 1248 and 1254 were present. These results will be
used to determine the subsequent disposal of the dismantled

parts.

6.3.2 Tanked Wastewater Samples

The analyses for the tanked wastewaters
detected PCBs and identitied various other organic compounds.
These results were subsequently used to determine the

appropriate disposition ot the tanked wastewaters.
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HEALTH AND SAFETY

Sample collection during the investigative
program involved contact with soils that potentially
contained residual levels ot PCBs and other compounds. All
sampling acgivities were conducted in accordance with the
provisions of the Health and Safety Plan presented within the
Phase II Response Action work Plan. The Health and Satety
Plan ensured a safe and minimal risk work environment for
sampling personnel and minimized the potential for impact

from sampling activities on the public and the environment.

All personnel on Site for the sampling
program were capable of and tamiliar with the use of safety,
health, respiratory and protective equipment, and with the

safety and security procedures required for the Site.

All sampling personnel were equipped with the
following protective clothing and equipment in accordance

with USEPA Level C requirements:
l. Full-face air purifying respirator equipped with
MSHA/NIOSH approved high efficiency cartridges for

particulates and organic vapors;

2. Disposable, splash-resistant, chemical-resistant Tyvek

coveralls;
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3. Disposable.nitrile gloves and disposable latex gloves;
4. Boots, chemical resistant, steel-toe and shank; and
5. Chemical resistant rubber overboots.

.All sampling personnel had passed a required

respiratory fit test before entering the Exclusion Zone to

begin sampling.
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CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

S VNI ORTH

CHAIN OF CUSTODY | rrovect m: | prosect nave:
RECORD /5 | Crgwper U E
SAMPLER'S SIGNATURE __ Chlenell/ Bl grglrsis
SEQ] sampLe N | DATE | TME SAMPLE LOCATOIN 22l REQUIRESL
I9-LumP ) =A 12-F-€8| 330FLA 250 L Cgaexi Fo/l / rr°cls
- Fgmpy 7~ 8 2:35 #im ' /
719K S =24 /1200 /
K- Semp-28 12/5 /
/4 Temp = 38210 1£3 0 /
Vs [s5ume -38 |2~10-RP1LFS5 v / ]
TOTAL NUMBER OF CONTAINERS &
ANTICIPATED CHEMICAL HAZARDS:
RELINQUISHED BY: = DATE,/TIME RECEIVED BY:
F52 /7 | 7500 g4y @- o
RELINQUISHED BY: DATE/TIME RECEIVED BY:
B—m S o
RELINQUISHED BY: DATE/TIME RECEIVED BY:
5 ) O s
ADDITIONAL SIGNATURE ]
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
Ve 202t 9 s
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE /TIME
GENERAL CONDITION OF COOLER: (SioN) — !
WHITE — CRA OFFICE COPY
YELLOW —~ RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY No 5 39 4
GOLDEN ROD — SHIPPERS -
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CR A Consulting Englnsers SHIPPED TO (Laboratory name):
CONESTOGA-ROVERS & ASSOCIATES R /
651 Colby Drive, Waterioo, Ontario Canada N2V 1C2 L\/W)—C\/ /5/ 4Q M’)’
CH A|N OF CU STODY PROJECT Ne: PROJECT NAME: '
RECORD sE CRA S FORD S U
- 4 2\ gARLYSIS
SAMPLER'S SIGNATURE _%_M savee |, 8 A 5
% SAMPLE Ne. | DATE TIME SARPTEOCATON- 2| REQURED
ceA } 0206 [2/23/e8 /030| c4dam 250 L Sore- [ s PCBs (0 sd
R+ Z--0204 /0%#0 | ] /
eh|-FZ-0207 /0350 /
el -z]»’-ow; 708/ /
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ceA-F-0723T LOKI |V mrE ar@e | wqrtr | / fro’: (#‘7’"—7
crA - B-02E /S citor 250w Tar | JO/L- /
(7] -j-pzlf-' /25 l /
CRA+A2 -02]G 725 /
cral~B-012E /200 /
cenl~ &-012F /7270 /
crs |- F-012 G /7220 /
crA|~EZ=-oVE /330 /
kA |- B~ 027F 135S /
1+ 5-0V6G /1255 /
RA|~F-02E /33/ y : y /
CRAI~Z-029F 1329 |7 ¢/7af gmara | Wasre /
C2A+S=0/5C /509 Cifne, 250 T2 S0, /
CrRAN Z- O/5 D Y |7zs/5 |! “Z| SorL / Vv
_ TOTAL NUMBER OF CONTAINERS /
ANTICIPATED CHEMICAL HAZARDS:
_ ~Chlr
RELINQUISHED BY: 7 y DATE/TIME RECEIVED BY: .
2SS Lzr wh?| 12:00 7.m. @
~aer (s
RELINQUISHED BY: DATE/TIME RECEIVED BY:
e L ©- )
RELINQUISHED BY: DATE /TIME RECEIVED BY:
B | O w
ADDITIONAL SIGNATURE =
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY 8Y:| DATE/TIME
2., &F. y Z. s |
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
GENERAL CONDITION OF COOLER: (SN) |
WHITE ~ CRA OFFICE COPY
YELLOW ~ RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY No 5398
GOLDEN ROD — SHIPPERS -


http://Cfi.fi

- e =N am

- e o S s S am A
. _ _ i _ _

CRA SHIPPED TO (Laboratory name):
Consulting Engineers
CONESTOGA-ROVERS & ASSOCIATES Lg25t/ onTH / IEET
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2 Mi/'
CHAIN OF CUSTODY PROJECT Ne: PROJECT NAME: ,
RECORD 1918 | gAY S
-~ o
SAMPLER'S SIGNATURE __ el AnDZys/s
= &_Zéd = SIMEEE 83| —ReMaAke—
T2\ saMPLe v | DATE | TME | -SAmMAHE-teeatoms 28| rEQUmES
_(%:}0/55' 2/3/P8 /530 |cign 250,498 S07L / | ~QBs (marss))
rA-2-o09¢ L /5O ] / i
|- K -oetF /75350 ] / |
rA-2-08%8c| /£00 N : / v
TOTAL NUMBER OF CONTAINERS p72
ANTICIPATED CHEMICAL HAZARDS:
- ~CEy
RELINQUISHED BY: kit DATE/TIME RECEIVED BY:
E&ﬁr Y2, 238 /2700 2| @- s
RELINQUISHED BY: DATE/TIME RECEIVED BY:
I — Oy s
RELINQUISHED BY: DATE /TIME RECEIVED BY:
& ) 1 @— s
ADDITIONAL SIGNATURE
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE /TIME
GENERAL CONDITION OF COOLER: s |
WHITE — CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY No© 5399
GOLDEN ROD  — SHIPPERS -



-

\__,,4
s W GEE I Wy

B S E | s

CRA SHIPPED TO (Laboratory name):
Consulting Engineers _ Lfo
CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2 Wﬂﬂ; L‘/Oﬂ'/ N /Z/ng
CH AlN OF CU STODY PROJECT Ne: PROJECT NAME:
VL LE
RECORD /98 | CrALForRPS
SAMPLER'S SIGNATURE _7%_%’# oL 8% ANRLY SIS
SEQ-] sampLe v | DaTE | TME G At L o | 2| REQW/RED
AA 130 ~3005A | 2 /2/P8 /%01 | 250 L cifan TA] S0/ L /B8 cem
KA L ZO- 2005 8] /548 £ 1P<B; (cer)(Hoto
' |2 20044 /7200 ! |PCOr (cep)
' |“-20074 //00 L | P<C8; (cep)
¢ |"-20084 /500 1| £ C
P ‘- 20088 (4 Vo) /
~: /-2009A I%Q0 |1 LITRE iR TP “VATER. | ) | APl [ cep)
S YY) /402 | 150wt Celan so/& /| P ( cem)
' Pe2o// A /oo ] /| PCE; (Cep)
> Poe//8 | 1670 | 4 v / )
_ TOTAL NUMBER OF CONTAINERS - |/
ANTICIPATED CHEMICAL HAZARDS:
RELINQUISHED BY: M . DATE/TIME RECEIVED BY:
|1éi" — Y. W/rr| SieesA - a0
RELINQUISHED BY: _ DATE/TIME RECEIVED BY:
@ (SN ' - )
RELINQUISHED BY: DATE/TIME RECEIVED BY:
= ) ' ® SN
ADDITIONAL SIGNATURE B
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
U 7 Al P <> (o) —
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
GENERAL CONDITION OF COOLER: s |
WHITE - CRA OFFICE COPY
S s
GOLDEN ROD  — SHIPPERS N2 5400

™)



c RA Consulting Engineers |

CONESTOGA-ROVERS & ASSOCIATES
651 Cotby Drive, Walerloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

il P STWORTA / ALERT A8

" 4 ' - - - n . . - .

CHAIN OF CUSTODY PROJECT Ne: PROJECT NAME:
RECORD /| CrAWFORDS VI E
SAMPLER'S SIGNATURE __ MM SAMPLE § HIRLYTIS
o) ~PE |52 ~REWARKS
2| sampLE N | DATE ™ME | Do iollide | 22| REQYRIY
CRA-B-20124 3/i/gr | 095 | 250 nd Cbix | Sosde /| Al (cep)
R”A-F-2013A2/29/¢d /930 | | /| PCEr (cr)
24 FF-20/%43/1/27 |[O0930 | | / | <&y (Cer)
29t Z-20154 1 )og/er| /907 WV v L] reer (cer)
CRA}Z- 20164 [2./2.9/7| /900 | 7 ¢/748 ammre | w7322, | /| pcos (Cer)
RALE=20/74 0. /13/F7| /908 | 250 mt Cldmn| Sojl /| PCEr (cer/ |
CRALB-20124 R Igfor| /P05 | A | [ / lpct (BN cer
c#1-L2 -200/ (2 /259/e2| 7730 v 14 / | PcEs (wi-
AL~ AO2K |3 /1 [e8 /2/5 {250 o L ctémr So/C / s (g )
TOTAL NUMBER OF CONTAINERS F4
ANTICIPATED CHEMICAL HAZARDS:
| rCEs
RELINQUISHED BY: M DATE/TIME RECEIVED BY:
L= ml.z f:“;" . @ (sm)
RELINQUISHED BY: DATE /TIME RECEIVED BY:
a0 l O
RELINQUISHED BY: DATE /TIME RECEIVED BY:
B—a | @- a0
ADDITIONAL SIGNATURE
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED_BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
E‘p. EX' 'L. . (SIGN) __]—
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE /TIME
GENERAL CONDITION OF COOLER: (SEN) 1
WHITE — CRA OFFICE COPY
YELLOW ~ RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY NO 5405
GOLDEN ROD - SHIPPERS -



-l T

c RA Consuiting Engineers

CONESTOGA-ROVERS & ASSOCIATES

651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):

CALIFOrNIR gl y 7TV CA L
L ANECTAT

CHAIN OF CUSTODY

PROJECT Ne:

PROJECT NAME:

WFoRPS /L &E
RECORD /7//0’ CRAWF
SAMPLER'S SIGNATURE M sawpLs 3% AVALYTIS
SEQ-| samPLe N | DATE | TIME A L2 REAMED
CRA - W/T-1018 3[3[rz| IEO3| /< andElk | ATEZ |2 |ps0im framn
A
5 '/
(woN~ € p )

TOTAL NUMBER OF CONTAINERS 2
ANTICIPATED CHEMICAL HAZARDS:
V= o-31

RELINQUISHED BY: e Sosd DATE/TIME RECEIVED BY:

[D%T oo, Yep) S:00 Aim. @- )
RELINQUISHED BY: DATE/TIME RECEIVED BY: |

2 (SaN) ' S )
RELINQUISHED BY: DATE /TIME RECEIVED BY:

(3 (SIGN) ' @ S
ADDITIONAL SIGNATURE
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
. . -1

STy . X, / -, (SIGN)

CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME

. .

GENERAL CONDITION OF COOLER (@) |
WHITE - CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY NO 5402
GOLDEN ROD - SHIPPERS -



\" - -}

- i . N N
‘ ! -I ‘

c RA Consuiting Engineers

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):
Lpggsiclnts /@ EST

u .|

CH AIN OF CU STODY PROJECT Ne: PROJECT NAME:
/7 FoLrIal PR 1Nioly i dvT Sire
RECORD 7z Gt ISVILLE, /14 .
SAMPLER'S SIGNATURE <t tf g
. 7@}‘—-_7_ a0 SIMPLE 183 REMARKS
SEQT sawple ne | DATE | TME | CLRIAE Lakron g
/ e ————
CER-S-TT7 L \Smae |12 30 S0 YR 2V A &7
c2A-~ BPN-1019| nen 312l 1700 So/& / |Pc8 3!
CAA - BPE- 02| | /220 | \PcB  (CeP
croigenv-203| Vv 7775 | |PCB (cLP)
Ot Z- 2002 G Tit 10/5 J1PcE (7 2s)
RA-E- 2003 ' /930 ) L PCR (S04 ws )
A8 - 2005 2045 y \ VRV X e e %
(24 £~ 2033 10/% | 1 4« parmpre. |wrrdr. |/ | pC (5L
CRA- B~ 2035 10/€ |250 ml Clapr | SO/ |/ | P8 (U7 us
TOTAL NUMBER OF CONTAINERS o)
ANTICIPATED CHEMICAL HAZARDS:
A8
RELINQUISHED BY: e detf DATE /TIME RECEIVED BY:
- e Ller) Swoopn @- S0
RELINQUISHED BY: DATE /TIME RECEIVED BY:
(2 (san) ' ©, )
RELINQUISHED BY: DATE/TIME RECEIVED BY:
B—% L @- (SaN)
ADDITIONAL SIGNATURE
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
Fr2 Gr. g . J— S S
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
GENERAL CONDITION OF COOLER: (s |
WHITE - CRA OFFICE COPY
YELLOW ~ RECEIVING LABQRATORY COPY
PINK — CRA LABORATORY COPY NO 5403
GOLDEN ROD - SHIPPERS -



- < . _ - . . . . . 5 .
. . b . B . ) . 3
: g . . R s

-\.

CR A SHIPPED TO (Laboratory name):
Consulting Engineers L

CONESTOGA-ROVERS & ASSOCIATES 2T / LT

651 Colby Drive, Waterioo, Ontario Canada N2V 1C2 /4,0/(('\/0 /71 /4[-5

CH AIN OF CUSTODY PROJECT Ne: PROJECT NAME:

RECORD /98| CRAWFORISV/ L

SAMPLER'S SIGNATURE _M SAMPLE Bl A L¥ily

(SI0N) TYPE 83 _-REM*R{K‘G-

SEQ] sampLe N | DATE T™ME P toaront L AV 2L Ve
(29-B7-0758 |3/¢/78 [/1630 | 250 ol CZo | SasL / 1rce (h>Rs] |
crA1S80- 015 C 3/¢/pp | /800 |25C A cear | Se/c / |Pee (i s
(A S~ 0/5E |3/9/72| /030 i /

CRAT B~0/5ly ‘ /020 K /
CRA|-Z=-2035 0959 | /7 ¢ angtn. | vATEK /

+ £-21036 /06/ |250,.4 cima | So/i& / y ]
CRA |~ Z~ 2037 /00%L / [ AcE (nazmx :f/ﬁL)
A+ L-0/9€& /%00 7 | el Q@!"&,
(&A1 B-0/9W | W /0 ¥ 2 ]res (755%%s)

TOTAL NUMBER OF CONTAINERS } 4

ANTICIPATED CHEMICAL HAZARDS:

RELINQUISHED BY: Ui DATE/TIME RECEIVED BY:

m—ﬂlﬁ — 2R, /o[ 500 p.m| @ )

RELINQUISHED BY: DATE/TIME RECEIVED BY:

(2 (SIGN) | S (SIGN)

RELINQUISHED BY: DATE /TIME RECEIVED BY:

K () | @ L)

ADDITIONAL SIGNATURE

SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME

FW‘ E*' L e (SIGN) —;
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
GENERAL CONDITION OF COOLER: s |

WHITE ~ CRA OFFICE COPY

YELLOW — RECEIVING LABQRATORY COPY

PINK ~ CRA LABORATORY COPY No 3402

GOLDEN ROD  — SHIPPERS _



an Consulting Engineers SHIPPED TO ( Laboro'oc'y name ):
CONESTOGA-ROVERS & ASSOCIATES LIMITED ) / P
651 Colby Drive, Waterioo, Ontario Canada N2v 1C2 L\/'gﬂ/(w O"f” 4‘£M
Telephone (519) 884-0510
CHA]N OF CUSTO DY PROJECT N2. PROJECT NAME : L
RECORD /& CHAFRLTVI £ 2
SAMPLERS SIGNATURE M L £ AQIRE)STD
~—TGIGN } SAMPLE o g —REA RS
SEQ] SAMPLE T %& Type $z R ED
Ng. Ne. DATE IME sl SAESm~
CPA T WP ~30C0 |3/10/72] 0950 (300 nd ciine W/ PE 1 1 pcBs  (Cp)
“w3oc0/ /000 / \ i
p* e 002 73/0 /
T |” - 3003 /029 /
p - Faase /930 /
: Y= 3005 /0 %0 /] |
% - 3004 /0590 /1 |
N 7’ - 3007 095/ / y
* “e3008 o075 & / (o7 oY
) T~ 500¢ o¥¥s /
e 30/0 /77090 /
- 30// /770 \ WV / y
TOTAL N2. OF CONTAINERS 12
RELINQUISHED BY: W OATE /TIME RECEIVED BY:
mﬁg Wac .
Z—T26n) M”l’ﬂ_sl'.?_o"'" @ 1S1GN )
RELINQUISHED BY: DATE / TIME RECEIVED BY:
L!-} 13I1GN ) —_— @ (SI1GN)
RELINQUISHED BY: DATE/ TIME RECEIVED 8Y:
E"L (SIGN} —— O‘ (S1aN)
RELINQUISHED BY: DATE/ TIME RECEIVED BY:
E} (31GN) ——— @ (316N )
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY: | DATE/ TIME
W & ﬂ'é_ . {sien)
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED 8Y: DATE /TIME
GENERAL CONDITION OF COOLER: (s19M) —
WHITE ~ RECEIVING LABORATORY COPY
YELLOW ~ SHIPPER'S COPY o
PINK - CRA LABORATORY COPY N2 002676

GOLDEN ROD - CRA OFFICE COPY



c RA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES

851 Colby Drive, Watertoo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory nome):
LIS IORTH ) AT

CHAIN OF CUSTODY| Prosecr w: PROJECT NAME:
RECORD /8 | crawmesiviid
SAMPLER'S SIGNATURE _/_%M sawpis aé AMVALYT IS
SEQT sawpLe e | DATE | TME | Bembreeialliowe | 23| REQIRF]
®A|= E-1¢CC /557 1330 | 300 mt CiEan. 501l /) | PCEs
za-lL o 4e2p 1340 /
-/%1F 1350 / (Hotp)
-/ LA 2400 / (Holo
~/%2 7 /%10 / (woro
~07¢ K /%430 | / ]
=070/ 1 #¥/ /
=010 /450 / (o)
- 07°Q /500 / (HotD)
~onumM Ve / |
~ 023 M 1443 | Vi &5 j
-0o23Mm 19 ¥0 | 2L AmEER | WATER |/
~/4CE /1200 [30d . L cean. | So)l !
~/4£6 /810 /
~/x 8 783/ ’
-1 42 K 1945 / (Woreo
—/%2/7 /200 / (noco)
—/ %59 /975 / (wors)
~/<9L /822 N \ /
_ TOTAL NUMBER OF CONTAINERS /79
ANTICIPATED CHEMICAL HAZARDS:
FPCEs
RELINQUISHED BY: W DATE /TIME RECEIVED BY: '
E%" T Amx, 23/ S:0a An| @— =)
RELINQUISHED BY: D DATE/TIME RECEIVED BY: _
= o) I Og (SN)
RELINQUISHED BY: DATE /TIME RECEIVED BY:
B—%e | @ @)
ADDITIONAL SIGNATURE
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED_BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
FEC. EX. P L. - 1
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
GENERAL CONDITION OF COOLER: o I
WHITE ~ CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK - CRA LABORATORY COPY N2 3411
GOLDEN ROD - SHIPPERS



P ~

c RA Consulting Engineers

SHIPPED TO (Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES gswordl / aErT
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2 C\/ﬂ /7, od
CHAIN OF CUSTODY PROJECT Ne: | PROJECT NAME:
RECORD Ve 71 CRrAWFORIFY) & SE
[4)
SAMPLER'S SIGNATURE _ %4 Lo tt] _ S| AMALY5IS
= Gwm SAMELE 82| —nemarke-
22| SAMPLE N | DATE TME | Latone | t3| veawnrsy
cRA-Z-1511 | #/2s/ef| /1933 | 300 md clZin| Soszl |/ s (YRE ) -
R0t F ~/50Z | 4/25/M /830 | /L gmpEn, Lwarie. | /| 8r
' |
TOTAL NUMBER OF CONTAINERS 2
ANTICIPATED CHEMICAL HAZARDS:
&
RELNQUISHED BY: 2 Al el DATE /TIME RECEIVED BY:
L L7/h1 S:08 A7Y, @ )
RELINQUISHED BY: DATE/TIME RECEIVED BY:
B aw L O—w
RELINQUISHED BY: DATE /TIME RECEIVED BY:
3 (StGN) l @ (SeN)
ADDITIONAL SIGNATURE ]
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY: | DATE/TIME
m &',‘ ;'L P (SIGN) —-L—-——
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/MME
GENERAL CONDITION OF COOLER: s |
WHITE ~ CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
PINK Z CRA LABORATORY COPY N2 3401
GOLDEN ROD - SHIPPERS



. - g -” ) - 4_'\

c RA Consulting Engineers

SHIPPED TO .(Laboratory name):

CONESTOGA-ROVERS & ASSOCIATES — / o
851 Coliby Drive, Waterioo. Ontario Canada N2V 1C2 Wﬂf V% /S/ /4\.2-'@7‘
CHAIN OF CUSTODY PROJECT Ne: PROJECT NAME:
RECORD Ve /4 CRHVPorRps Vil e
SAMPLER'S SIGNATURE __ # Lbow Pl SAMPLE g\ wrvozysss
< ___(80N) TYPE & 2 SRR
2| sampLe N | DATE TIME S B o | 22| Arownm
-Z-o1lE | /I /x5 | 300 okl Cigat| Sosl / | PCEs
CRA+E= Q// G /200 ) /
-o//X /278 /
- K 7230 / (yore)
-Q//77? 7245 / (Wecp,
-0/ X /4090 / __
~orz K /775 /
-0/ /%30 / ()
-0/ /%55 / (yos/
- 9/56 /Loo /
~-o/85T /675 /
- /S K /£37 / )
-o/5m /€ %S / (woso
-0/8K /€3 2 y y / (o
-0/?2K /830 | /4 AMBEA VATEL / ()
-0/& K /833 | 300 oA MmN Sos< / "?P;Q':ESKW
- /7 /030 /
~ollk-wmay 70%s /
-ox/mM /700 y / |\ (ifos
TOTAL NUMBER OF CONTAINERS /9
ANTICIPATED CHEMICAL HAZARDS:
rcEs
RELINQUISHED BY: % o DATE /TIME RECEIVED BY:
m%m ”’)(l/!?] I2:4D Ain) @ (SQN)
RELINQUISHED BY: - DATE/TIME RECEIVED BY:
e 1 O—aw
RELINQUISHED BY: DATE/TIME RECEIVED BY:
(3 = ] ®— (S@N)
ADDITIONAL SIGNATURE
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
FEZ & J.z. _— _
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE /TIME
GENERAL CONDITION OF COOLER: s L
WHITE ~ CRA OFFICE COPY
YELLOW ~ RECEIVING LABQRATORY COPY
PINK T CRA LABORATORY COPY No 3407
GOLDEN ROD - SHIPPERS :



- ea ey S Ay By an G W G . S

c RA Consulting

Engineers

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo. Ontario Canada N2V 1C2

SHIPPED TO (Laboratory qome):
AD5VORTH JHErT

CHAIN OF CUSTODY/| Proser PROJECT NAME:
RECORD /5/8 CRA W FORD SV/LE
4 Y5/
SAMPLER'S SIGNATURE érz Lo 22V gl o<
— - - s’;ﬁf:gELE :é S
Q| saweie e | DA | TME | SRAEZom- 3| REainsp
R - E- o0 ¥/29/tk /75 | 300 L sort |71 pcts  (yow
(R9-B -0 L ' 2r5 /| FPCEy

-0PLSG 7700 /

-Wwos oj3o /

-2o0D 09¥S / _
-200~ /000 / (Moo
~20/| V |/0/5 / (n>:0,
~777 |#/30fpf] 0930 /
~77& j /000 /

=77/34 | | /370 /

-77/38| Vv |/2/5 J /1

TOTAL NUMBER OF CONTAINERS //
ANTICIPATED CHEMICAL HAZARDS:
: Y LV ¢
RELINQUISHED BY: W DATE/TIME RECEIVED BY:
.7"" mAY L /2T (/X 08 £m @~ 5
RELINQUISHED BY: DATE/TIME RECEIVED BY:
= 5o ' S (SIGN)
RELINQUISHED BY: DATE/TIME RECEIVED BY:
3 (SIGN) | @- S™)
ADDITIONAL SIGNATURE
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
B, Fox, Fz. . S S
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME
GENERAL CONDITION OF COOLER: (siaN) N
WHITE - CRA OFFICE COPY oy
YELLOW — RECEIVING LABQRATORY CO
PINK ~ R LABGRATORY COPY No 3408
GOLDEN ROD - SHIPPERS




c RA Comuﬁlng Engineers

CONESTOGA-ROVERS & ASSOCIATES

651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):
ENMSEFCO - CHL LAF

CH AlN OF CU STODY PROJECT Ne: PROJECT NAME: |
RECORD VP /% CRAVFROV /L L E
17 g DL
SAMPLER'S SIGNATURE __ W /278 S?'hYﬂgéE 52 A Yy
M| SAMPLE Ko TR *8| ezawnsy
CrA - Z-038A /7. /93 /3/5‘ 300..4 Ceepr | S0/4 1| orasrs [Py
crALE-0388 /1330 /
~/52 A /90/ /
~o3n A /%30 /
/e /s /
~o/38 /500 / ]
~o)2A /5/5 /
-0/5fF 7675 /
-~ QT A 500 /
~ %004 /402 /
~4024 7493 / v % ()
~KOo/ A Y (/%00 | 7 £ AavpgEr WAXRZ. | /
TOTAL NUMBER OF CONTAINERS /.
ANTICIPATED CHEMICAL HAZARDS: Rff/ p/O;P/Mf/ N)’
RELINQUISHED BY: DATE/TIME RECEIVED BY:
E&M /200 zﬁ]r, @ (SaN)
RELINQUISHED BY: B DATE/TIME RECEIVED BY:
2+ o | O— (SGN)
RELINQUISHED BY: DATE/TIME RECEIVED BY: .
(3 (SIGN) ' @- )
ADDITIONAL SIGNATURE D
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIVED FOR LABORATORY BY:| DATE/TIME
&L ﬁ/" ﬂ ‘<, (SIGN) _—
CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE /TIME
GENERAL CONDITION OF COOLER: (seN) i
WHITE — CRA OFFICE COPY.
DA I, NS 3409
GOLDEN ROD - SHIPPERS



c RA Consulting Engineers

CONESTOGA-ROVERS & ASSOCIATES
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2

SHIPPED TO (Laboratory name):
Aol orgH /V'LE&T <A

CHAIN OF CU STODY PROJECT Ne: PROJECT NAME:
RECORD S CRAVLEORG S VILLE
. % 7 gl onairiiy
SAMPLER'S SIGNATURE __ %ﬁg% sp#?gé_g gg
SEQ.
N | SAMPLE N | DATE | TIME | _SmwReE-ooaiom- “§| REQums?
CRA~EZ-129E | S/2 /o8] 1005 300 A 6| JO/4 /| PCEs
CRA - E-~/¥%E /800 /
/¥4 /782/5 /
~SofE /830 /
~S$/0& F¥5 /
-S$/5E /7900 / ]
~Sooly /878 : /
—So/\y /2/7 | y / L7574
-3o/F | VY 000 | /L4 g5 Y 2R / [ Z
TOTAL NUMBER OF CONTAINERS [4
ANTICIPATED CHEMICAL HAZARDS:
~PCEr
RELINQUISHED BY: s 9‘* DATE/TIME RECEIVED BY: '
m&&f—' 4), 3&](1:0»/&04 @— (SIeN)
RELINQUISHED BY: " DATE/TIME RECEIVED BY:
B 1 S D)
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ANALYTICAL RESULTS



TABLE B8-1

INVEST IGATIVE SOIL SAMPLES - PCB CONCENTRATIONS

PCB AROCHLORS

Detec tion Detection Detectlon Detectlon Detection Detectlon Detectlon

1016 Limlt 1221 Limlt 1232 Limlt 1242 Limit 1248 Limit 1254 Limit 1260 Limit Jotal PCBs
Sampl e Number (mg/kg) (mg/kg} (mg/kg) {(mg/kg) (mg/kg) (mg/kg) (mg/kg) {(mg/kgq) (mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg) {(mg/kg) (mg/kq)
SUMP SAMPLE LOCAT IONS
1916-SUMP1-A ND 5 ND 5 ND 5 ND 5 ND 5 8 15 23
1916-SUMP1-B ND 1 ND 1 ND 1 ND ¥ ND 1 2 2 4
1916-SUMP-2A ND 1 ND 1 ND 1 ND 1 ND 1 4 ND 1 4
1916~-SUMP-28 ND 0.25 ND 0.25 ND 0.25 ND 0.25 ND 0.25 0.5 ND 0.25 0.5
1916=-SUMP-3A ND 1 ND 1 ND 1 ND 1 ND 1 3 ND oo 3
1916-SUMP~38 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 0.9 ND 0.5 0.9
Deep Subsurface Solts
CRA-S-011E ND 5 ND 5 ND S 1 ND 5 ND 5 ND 5 n
CRA-S-0116 ND 710 ND 710 ND 1o 2,000 ND no ND 710 ND 710 2,000
CRA-S-0111 ND 20 ND 20 ND 20 ND 20 81 ND 20 ND 20 81
CRA-S-012E . ND 510 ND 510 ND 510 1,500 NO 510 ND 1,000 ND 1,000 1,500
CRA-S-012F ND 1,100 ND 1,100 ND 1,100 2,700 ND 1,100 ND 2,200 ND 2,200 2,700
CRA-5-0126 'ND 1,100 ND 1,100 ND 1,100 4,700 ND 1,100 ND 2,200 ND 2,200 4,700
CRA-5-0121 ND 450 ND 450 ND 450 1,800 ND 450 ND 450 ND 450 1,800
CRA-S-012K ND 710 ND 7110 ND 710 2,400 ND 110 ND 710 ND 710 2,400
CRA-S-015C ND 940 ND 940 ND 940 1,500 ND 940 ND 1,900 ND 1,900 1,500
CRA-5-015D . ND 1,200 ND 1,200 ND 1,200 2,800 ND . 1,200 ND 2,400 ND 2,400 2,800
CRA-S-015E ND 220 ND 220 ND 220 380 ND 220 ND 450 ND 450 380
CRA-S-015G ND 0.16 ND 0.16 ND 0.16 0.23 ND 0.16 ND 0.16 ND 0.16 0.23
CRA-S-0151 ND 0.08 ND 0.08 ND X 0.08 ND 0.08 ND 0.08 ND 0.16 ND 0.16 ND
CRA-S-017K (BKO15K) ND 0.5 ug/L ND 0.5 ug/L NO 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L ND 1 ug/L ND 1 ug/t ND

continued....



TABLF B-1

INVESTIGATIVE SOIL SAMPLES - PCB CONCENTRATIONS

PCB AROCHLORS

Detection Detectlion Detection Detectlon Detectlon Detection Detec tion
1016 Limit 1221 Limlt 1232 Limit 1242 Limit 1248 Limit 1254 Limit 1260 Limit Total PCBs
Sampl e Number (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)  (mg/kg} (mg/kg) {(mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg? (mg/kg) (mg/kq) (mg/kg)

Deep Subsurface Solls (continued)

CRA-5-021E ND 4,000 ND 4,000 ND 4,000 14,000 ND 4,000 ND 8,000 ND 8,000 14,000
CRA-S-021F ND 4,100 ND 4,100 ND 4,100 8,300 ND 4,100 ND 8,300 ND 8,300 8,300
CRA-5-021G ND 3,800 ND 3,800 ND 3,800 11,000 ND 3,800 ND 7,600 ND 7,600 i1,000
CRA-S-0211 ND 800 ND 800 - ND 800 1,700 NO 800 ND 800 ND 800 1,700
CRA-5-021K ND 8 ND 8 ND 8 36 ND 8 ND 8 ND 8 36
CRA-5-027E (S-30) _HD 8,000 ND 8,000 ND 8,000 22,000 ND 8,000 22,000 ND 16,000 44,000
CRA-S-027F (S-30) ND 23,000 ND 23,000 ND 23,000 55,000 ND 23,000 ND 46,000 ND 46,000 55,000
CRA-5-027G (5-30) ND 20,000 ND 20,000 ND 20,000 42,000 ND 20,000 NO 40,000 ND 40,000 42,000
CRA-S-028E (DO27E)(S-30) ND 20,000 ND 20,000 ND 20,000 26,000 ND 20,000 ND 40,000 ND 40,000 26,000
CRA-S-029E (BKO27€) (5-30)ND 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L ND 1 ug/L ND 1 ug/L ND
CRA-5-070G ND 2,100 ND 2,100 ND 2,100 5,100 ND 2,100 ND 4,200 ND 4,200 5,700
CRA-5-070H ND 1,100 ND 1,100 ND 1,100 4,700 ND 1,100 ND 2,200 ND 2,200 4,700
CRA-5-0701 ND 830 ND 830 ND 830 2,500 ND 830 ND 1,700 ND 1,700 2,500
CRA-S-0711 (DO701) ND 400 ND 400 ND 400 1,300 ' ND 400 ND 800 ND 800 1,300
CRA-S-0721 (MSOT01} ND 7190 ND 790 ND 7190 1,700 ND - 190 ND 1,600 ND 1,600 1,700
‘CRA-5-0731 (BK070{)} ND 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L ND 1 ug/L ND V ug/L ND
CRA-S-070K ND 0.1 ND 0.1. ND 0.1 ND 0.1 ND 0.1 ND 0.2 ND 0.2 ND
CRA-5-070M ND 5 ND 5 ND 5 ND 5 32 8 ND 5 40
CRA-S-071M (DO70M) ND 19 ND 19 ND 19 ND 19 48 ND ND 19 48
CRA-S~073M. (MS0O70M) ND 14 ND 14 ND t4 27 ND 14 ND 14 ND 14 27
CRA-5-072M (BKOTOM) ND 0.5 ug/L ND 0.5 ug/L N 0.5 ug/L ND 0.5 ug/L ND 0.5 ug/L NO 1 ug/t ND 1 ug/L ND

contlnued....



TABLE B-t

INVESTIGAT IVE SOIL SAMPLES - PCB CONCENTRAT IONS

PCB AROCHLORS

Detection Detection Detection Detec tion Detection Detection Detectlion
1016 Limit 1221 Limit 1232 Limlt 1242 Limit 1248 Limit 1254 Limit 1260 Limit Total PCBs
Sampl e Number (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kq) (mg/kg) (mg/kq) (mg/kg) (mg/kg) (mg/kg) (mg/kq) (mg/kg)

Deep Subsurface Soils (contlnued)

CRA-S-086E ND 0.35 ND 0.35 ND 0.35 ND 0.35

ND 0.35 0.41 ND 0.35 0.41
CRA-5-0866 ND 0.16 ND 0.16 ND 0.16 0.2 N 0.16  ND 0.18 ND 0.18 0.2
CRA-$-088E ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.2 ND 0.2 ND
CRA-S-088F . ND 0.1 ND 0.1 ND 0.1 0.1 ND 0.1 ND 0.2 ND 0.2 0.1
CRA-5-088G ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 N 0.2 ND 0.2 ND
CRA-S-129E ND 3 ND 3 ND 3 ND 3 6 6 ND 3 12
CRA-$-301E (BK129E) ND 0.5 ug/L D 0.5 ug/t  ND 0.5 ug/L  ND 0.5 ug/L ND 0.5 ug/L ND 1 ug/L ND 1 ug/L ND
CRA-S-142C ND 5 ND 5 ND S ND 5 17 ND 5 ND 5 17
CRA~5-142D ND 0.6 ND 0.6 ND 0.6 ND 0.6 1 i) 0.6 ND 0.6 1
CRA-S-148E ND 2,000 ND 2,000 ) 2,000 ) 2,000 3,300 N 2,000 ND 2,000 : 3,300
CRA-5-1486G ND 2,300 ND 2,300 N 2,300 ND 2,300 3,200 ND 2,300 ) 2,300 3,200
CRA-S-1481 ND 2,400 ) 2,400 N 2,400 o 2,400 4,800 ND 2,400 ) 2,400 4,800
CRA-5-14BM _ ND 750 ND 750 ) 750 2,800 ND 750 N 750 ND 750 2,800
CRA-S-1491 (D1481) I 670 N 670 ND 610 ND 670 1,500 0 670 ND 670 1,500
CRA-5-1511 (D1481) ND 470 ND 470 ND 470 ND 470 1,600 ND 470 ND 470 1,600
CRA-S-1511 (MS1481) ND 1,500 ) 1,500 ND 1,500 ) 1,500 3,300 ND 1,500 N 1,500 3,300
CRA=S-1511 (MSD1481) ND 1,500 ND 1,500 ND 1,500 ND 1,500 1,800 ND 1,500 ND 1,500 1,800
CRA-S-1501 (BK1481) ND 0.5ug/L D 0.5ug/L ND 0.5ug/L ) 0.5ug/L N 0.5ug/l D 1 ug/L ND 1 ug/L ND
CRA-5-2008 ND 1 ND 1 ND 1 ND 1 1 ND 1 ND 1 1
CRA-5-200D ND 0.2 ND 0.2 ND 0.2 0.41 N 0.2 ND 0.2 ND - 0.2 0.41

continueds...



TABLE B-1

INVESTIGATIVE SOIL SAMPLES - PCB CONCENTRATIONS

PCB AROCHLORS

Detection Detection Detection Detect ion Detection Detection Detection

1016 Limit 1221 Limit 1232 Limit 1242 Limit 1248 Lim1t 1254 Limit 1260 Limit Total PCBs
Sample Number (mg/kg) (mg/kg} {mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kq) (mg/kg) (mg/kq)} {mg/kg) (mg/kg) (mg/kg)
Ravine Plpe DIscharge Zones
CRA-5-2001 ND 13 ND 13 ND 13 ND 13 67 ND 26 ND 26 67
CRA-5-2002 _ ND . 0.2 ND 0.2 ND 0.2 ND 0.2 1.3 ND 0.4 ND 0.4 1.3
CRA-5-2003 : ND 420 ND 420 ND . 420 ND 420 1,400 ND 840 ND B40 1,400
CRA-5-2004 ~ ND 9 ND 9 ND 9 ND 9 25 ND 7 ND 17 25
CRA-5-2033 (BK2002) ND 0.5ug/L ND 0.5ug/L.  ND 0.5ug/L ND 0.5ug/L ND 0.5ug/L ND 1 ug/L ND 1 ug/L ND
CRA-5-2034 (D2002) ND 0.2 ND 0.2 ND 0.2 ND 0.2 0.8 ND 0.4 ND 0.4 0.8

Test Trench Pipe Bedding Samples

CRA-S-TT1 ND 0.1 ND 0.1 ND [V ND 0.1 ND 0.1 ND 0.2 ND 0.2 ND
CRA-S-TTS ND 190 . ND 190 ND 190 ND 190 1,100 ND 380 ND 380 1,100
CRA-5-TT6 ND 19 ND 19 ND 19 ND 19 130 ND 39 ND 39 130
CRA-S-TT7 ND 5 ND 5 ND 5 ND 5 10 ND 5 ND 5 10
CRA-S-TT8 ND 0.08 ND ) 0.08 ND 0.08 ND 0.08 0.09 ND 0.16 ND 0.16 0.09
CRA-S-TT13A HD 130 ND 130 ND 130 ND 130 - ND 130 330 ND 130 330
CRA-S-TT138 ND 1 ND i ND 1 ND i ND 1 2 ND 1 2
Ravine Sediment and Floodpt aln

CRA-5D-0158 ND 2 ND 2 ND 2 ND 2 7.7 10 ND 3 17.7
CRA-SD-015C ND 3 ND 3 ND 3 ND 3 20 3] ND 6 31
CRA-$-015E ND 2 ND . 2 ND 2 ND 2 5 ND 4 ND 4 5
CRA-S-015W ND 0.2 ND 0.2 ND 0.2 ND 0.2 1.4 ) ND 0.4 ND 0.4 1.4
CRA-5~2035 (BKOI5W) ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 1 ND 1 ND

continued....



TABLE B-1

INVESTIGATIVE SOIL SAMPLES -~ PCB CONCENTRAT | ONS

PCB AROCHLORS

Detectlion Detection Detection Detec tion Detection Detection Detec tlon
1016 Limit 12221 Limit 1232 Limit 1242 Limit 1248 Limlt 1254 Limit 1260 Limlt Total PCBs
Sample Number (mg/kg) (mg/kg) {(mg/kg) (mg/kg) {(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg} (mg/kg) (mg/kg)
Ravine Sediment and Floodplain (continued)
CRA-5-203G (DO15W) ND 1 ND 1 ND 1 NO i 3.4 ND 2 ND 2 3.4
CRA-5-2037 (MSO15W) ND 0.3 ND 0.3 ND 0.3 ND 0.3 1.8 ND 0.5 ND 0.5 1.8
CRA-S-019E ND 0.7 ND 0.7 ND 0.7 ND 0.7 2.7 ND 1.4 ND 1.4 2.7
CRA-S-019w ND 3 ND 3 ND 3 ND 3 . 16 ND 5 22.5
CRA-S-144E ND 130 ND 130 ND 130 ND 130 ND 130 240 ND 130 240
CRA-S-144w ND 1 ND 1 ND 1 ND 1 1 ND 1 ND 1 i
CRA-S5-500W (D144w) ND 0.3 ND 0.3 ND 0.3 ND 0.3 0.74 NO 0.3 ND 0.3 0.74
CRA-S-501/W (MS144W) ND 1 ND 1 ND 1 ND 1 1 ND 1 ND 1 1
CRA-S-505€ ND 5 ND 5 ND 5 ND 5 12 NO 5 ND 5 12
CRA-S~510E ND 630 ND 630 ND 630 ND 630 1,800 ND 630 ND 630 1,800
CRA-S-515E ND 300 ND 300 ND 300 ND 300 ND 300 410 ND 300 410
Notes:
ND - None detected

(D027€) - IndIcates a field dupl Icate of sample S-027E
(BKO27E) - Indicates a fleld bl ank of sample S-027E
(MS0701) ~ Indicates a matrix splke of sample S-0701

(5-30) - Indicates actual sample location at $-30

At} samples analyzed In accordance with Method SW-846 protocol s

Samples SUMPI-A, SUMP1-B, SUMP-2A, SUMP-2B, SUMP-3A, SUMP-3B al so analyzed for PCB 1262 Arochlor; all results ND.
5, 1, 1, 0.25,

}, 0.5 mg/kg, respectively

Detection 1imlts for PCB 1262 were



TABLE B-2

INVESTIGATIVE SOIL SAMPLES - CHLORINATED DIBENZO-P-DIOXINS (CDDs)

CHhD Homologue Concentrations (ng/g)

Tetra Detection Penta Detection Hexa Detection Hepta Detection Octa Detection Total
Sample Number ) Limit Limit Limit Limit Limit
CRA—S-013B ND(1) 0.011 ND 0.069 ND 0.047 ND 0.035 ND 0.10 ND
CRA-S-015B ND 0.0081 ND 0.051 ND 0.028 0.16 0.74 0.90
CRA-5-021B ND 0.018 ND 0.055 ND 0.046 ND 0.051 . 0.35 0.35
CRA-S-032A ND 0.0059 ND 0.026 ND 0.023 ND 0.023 * ND 0.15 ND
CRA-S-038A ) ND 0.0070 ND 0.052 ND 0.044 ND 0.054 ND 0.12 ND
CRA~-S-038B ND 0.010 ND 0.034 ND 0.025 ND 0.017 ND 0.058 ND
CRA-S-079A ND 0.0048 ND 0.030 ND 0.020 ND' 0.026 0.22 0.22
CRA-5-088A ND . 0.018 ND 0.047 ND 0.032 0.33 0.95 1.28
CRA-S-152A (2) ND 0.016 ND 0.034 ND 0.038 ND 0.053 0.21 T0.21
CRA-S-400A(D152A) 1 ND 0.0093 ND 0.036 ND 0.027 ND 0.032 0.23 0.23
CRI\—S—401A(BK152AS ND 0.088ng/L ND 0.043ng/L  ND 0.126 ng/L  ND 0.124 ng/L  ND 1.3 ng/L ND

Notes :

(1) ND - not detected

(2) (D152A) - field duplicate of S-152a.

(3) (BK152A) - rinsate blank at S-152A

(4) Analytical results for homologue classes
based on Method 8280, Method of Analysis
for Chlorinated Dibenzo-p-dioxins and
Dibenzofurans, 40 CFR Part 261 Appendix X.



TABLE B-3

INVESTIGATIVE SOLlL SAMPLES - CHLORINATED DIBENZOFURAMS (CDFs)

CDF Homologue Concentrations (ng/g)

Tetra Detection Penta Detection Hexa Detection Hepta Detection Octa Detection Total
Sample Number Limit Limit Limit Limit Limit
CRA-S-013B 0.096 0.20 0.54 ND(1) 0.11 ND 0.18 0.836
CRA-S-015B 2.7 7.2 9.6 2.6 2.5 24.6
CRA-5-021B 1 2.0 ND 0.041 ND 0.034 ND 0.079 13.0
CRA-S-032A 0.51 0.38 0.62 0.15 0.18 1.84
CRA-G5-038A 0.53 ND 0.087 - ND 06.053 ND 0.050 ND 0.092 0.53
CRA-S5-038B ND 0.021 WD 0.037 ND 0.010 KD 0.014 ND 0.044 RD
CRA-S-079A 0.051 ND 0.037 ND 0.012 ND 0.016 ND 0.038 0.051
CRA-5-088A 4.1 2.5 2.1 0.49 0.33 9.52
CRA-S-152A (2) 2.3 0.52 0.44 ’ ND 0.11 ND 0.14 3.26
CRA-S-400A(D152A) (3) 2.3 0.90 ) 0.51 0.14 0.17 4.02
CRA-S-401A(BK152A) ND 0.059ng/L  ND 0.42ng/L ND 0.14 ng/L ND 0.18 ng/L ND ' 0.86 ng/L ND

Notes :

(1) ND - not detected

(2) (D152p) - field duplicate of S-152A-

(3) (BK152A) - rinsate blank at $-152A

.(4) Analytical results for homologue classes based on Method 8280, Method of Analysis
for Chlorinated Dibenzo-p-dioxins and Dibenzofurans, 40 CFR Part 261 Appendix X.



TABLE B-4

CONF IRMATORY SOIL SAMPLES - PCB CONCENTRAT IONS

PCB AROCHLORS

Detection Detect lon Detection Detection Detection Detection Detection Total
1016 Limit 1221 Limlt 1232 Limit 1242 Limit 1248 Limit 1254 Limit 1260 Limit PCBs
Sampie Number . (mg/kqg) (mg/kq) ~ {(mg/kq) (mg/kq) (mg/kg) (mg/kg) {mg/kq) (mg/kg) {mg/kg) (mg/kq) (mg/kg) {mg/kq) (mg/kg) (mg/kq) (mg/kg)
Excavation Area A
CRA-SD-2005A ND 210 ND 210 ND 210 1,300 ND 210 ND 410 ND 410 1,300
CRA-SD-2005B ND 1,100 ND 1, 100 ND 1,100 4,200 ND 1,100 ND 2,300 ND 2,300 4,200
CRA-SD-2006A ND 4,500 ND 4,500 ND 4,500 16,000 ND 4,300 ND 9,000 ND 9,000 16,000
CRA-SD-2007A ND 4,000 ND 4,000 ND 4,000 5,800 ND 4,000 ND 8,000 ND 8,000 5,800
CRA-5D-2008A ND 250 ND 250 780 ) ND 250 ND 250 ND 500 ND 500 780
CRA-SD-20088 2,200 2,200 2,200 5,200 2,200 4,500 4,500 23,000
CRA-SD~2009A (BK2005A) ND 0.5 ug/. ND 0.5 ug/t ND 0.5 ugh ND 0.5 ug/. ND 0.5 ug/L ND 1.0 ug/L ND 1.0 ug/ ND
CRA-5D-2010A (D2005A) ND 1,000 ND - 1,000 ND 1,000 1,500 ND 1,000 ND 2,000 ND 2,000 1,500
CRA-SD-2011A ND 4,700 ND 4,700 ND 4,700 16,000 ND 4,700 ND 9,500 ND 9,500 16,000
CRA-SD-2011B ND 4,200 ND 4,200 ND 4,200 9,700 ND 4,200 ND 8,300 ND 8,300 9, 700
Excavation Area B
CRA-5-2012A ND 950 ND 950 ND 950 2,600 ND 950 ND 1,900 ND 1,900 2,600
CRA-S-2013A ND 0.9 ND 0.9 ND 0.9 1.3 ND 0.9 ND . 1.8 ND 1.8 1.3
CRA-5-2014A ND 9 ND 9 ND 9 17 ND 9 ND 18 ND 18 17
CRA-5-2015A ND 0.19 ND 0.19 ND 0.19 0.5 ND 0.19 ND 0.37 ND . 0.37 0.5
CRA-5-2016A (BK2015A) ND 1.0 ug/L NO 1.0 ug/L ND 1.0 ugn. ND 1.0 ug/L 3.4 ug/L ND 2.0 ug/L ND 2.0 ugh 3.4 ugh
CRA-5-2017A (D2015A) ND 0.19 ND 0.19 ND 0.19 0.83 ND 0.19 ND 0.37 ND 0.37 0.83
CRA-5-201BA (MS2015A) ND 0.18 ND 0.18 ND 0.18 0.86 ND 0.18 ND 0.37 ND 0.37 0.86
Depth Zone 2 Stockplle
CRA-SPN-2019 ND 180 ND 180 ND 180 420 ND 180 ND 360 ND 360 420
CRA-SPE-2022 ND 190 ND 190 ND 190 320 ND 190 ND 380 ND 380 320

CRA-SPN-2023 (DSPN-2019) ND 190 ND 190 ND 190 440 ND 370 ND 370 ND 310 440



Notes:

ND - None detected
(BK2015A) - Indicates a fleld blank of sample $-2015A
(D2015A) =~ Indicates a field duplicate of sample 5-2015A
(M52015A) - (ndicates a matrix spike of sample $5-2015A
All samples analyzed in accordance with CLP protocols.



TABLE B-5

CONF IRMATORY WIPE SAMPLES - PCB CONCENTRAT IONS

PCB AROCHLORS

Detection Detection Detect lon ' Detection Detection Detectlon Detectlon TOTAL
1016 Limit 1221 Limlt 1232 i timit 1242 Limit 1248 Limlt 1254 Limlt 1260 Limit PCBs
Samp le Number (ug/100 cm )} (ug/swab) (ug/100 cm )(ug/swab} (uqg/100 cm ) (ug/swab) (ug/100 cm ) (ug/swab) (ug/100 cm ){ug/swab) (ug/100 cm ){ug/swab)} (ug/100 cm }(ug/swab) (ug/100 cm )

CRA-WP-3000 (casing) ND 3 ND 3 ND 3 ND 3 45.4 16 ND 6 ND 6 45.4
CRA-WP-3001 (casling) ND 10 ND 10 ND 10 ND 10 4.2 19 ND 20 ND 20 . 4.2
CRA-WP-3002 (casing ND 50 ND 50 ND 50 ND 50 39.0 86 ND 100 ND 100 39.0
CRA-WP-3003 (casing) HD 50 ND 50 ND 50 ND 50 20.8 120 ND 100 ND 100 20.8
CRA-WP-3004 (casling) ND 10 ND 10 ND 10 ND 10 . 4.0 24 ND 20 ND 20 4.0
CRA-WP-3005 (pump) HD 10 ND 10 ND 10 ND 10 5.9 14 22.5 53 ND 20 28.4
CRA-WP-3006 (pump

foundation) ND 25 ND 25 ND 25 ND 25 665 54 ND . 50 ND 50 66.5
CRA-WP-3007 (R3000) ND 10 ND 10 ND 10 ND 10 44.9 19 ND 20 ND 20 44.9
CRA-WP-3008 (MS3000) ND 10 ND 10 ND 10 ND 10 49.3 17 ND 20 ND 20 49.3
CRA-WP-3009 (BK3000) ND 10 ND 10 ND 10 ND 10 22 ND 20 ND . 20 22
CRA-WP-3010 (casing) ND 50 ND 50 ND 50 ND 50 62.7 93 ND 100 ND 100 62.7
CRA-WIP-3011 (casing) ND 10 ND 10 ND 10 ND 10 ND 1 ND 2 ND 2 ND
Notes:

ND - None Detected.
(R3000) - Indicates a field replicate of sample WP-3000.
(MS3000) - Indicates a matrix spike of sample WP-3000.
(BK3000) - Indicates a field blank of sample WP-3000.
All samples analyzed In accordance with CLP protocols.
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TABLE B-6

WASTEWATER D1SPOSAL CHARACTERIZATION - PCB CONCENTRATIONS

PCB AROCHLORS

Detection Detectlon Detection Detection Detection Detection Detection Total
Samp le Number 1016 Limit 1221 Limit 1232 Limit 1242 Limit 1248 Limit 1254 Limit 1260 Limit
(1)
CRA-WT-2026 ND 1,300 ND 1,300 ND 1,300 5,300 ND 1,300 ND '2,600 ND 2,600 5,300
CRA-WT -2027 2 ND 1,300 ND 1,300 ND 1,300 5,200 ND 1,300 ND 2,600 ND 2,600 5,200
(MSWT~2026) :
CRA-WT-2030 T ND 1,300 ND 1,300 ND 1,300 5, 300 ND 1,300 ND 2,600 ND 2,600 5, 300
(DWT-2026)
CRA-WT-2031 (4) ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 0.5 ND 1 ND | ND
(BKWT-2026)
Notes:

(1} ND - not detected

(2) (MSWT-2026) - matrix splke of WT-2026
{(3) (OWT-2026) - tileld duplicate of WI-2026
(4) (BKWT-2026) - blank of WT-2026



WASTEWATER DISPOSAL CHARACTERIZATION
VOLATILE ORGANIC COMPOUNDS (V(OCs)

TABLE B-7

PARAMETER
HSL VOCs

Chlormethane
Bromomethane

Vinyl chloride
Chloroethane

Methylene chloride
Acetone

Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (Total)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon tetrachloride
Vinyl acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibormochloromethane
1,1,2-Trichloroethane
Benzene ’
cis-1,2-Dichloropropene
Bromoform
4-Methyl-2~-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Total Xylenes

Identified Non-Regqulated Compounds

Unknown
Unknown
Unknown

Notes

(1) Analyses for sample CRA-WT-2029

(2) ND - not detected

RESULT (ug/L)

ND
ND
ND
ND
ND

(2)

ND -

ND
ND
ND

20 J
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

44 J
ND
ND
ND
ND
ND
ND

36 J
ND
ND
ND
ND

(3) J - estimated concentration below

-minimum detection limit

(3)

(M

DETECTION LIMIT

100
100
100
100
50
100
50
50
50
50
50
50
100
50
50
100
50
50
50
50
50
50
50
50
100
100
50
50
50
50
50
50
50
50



WASTEWATER DISPOSAL CHARACTERIZATION

TABLE B-8

BASE NEUTRAL ACID EXTRACTABLE (BNA) COMPOUNDs(1)

PARAMETER

HSL BNAs

Acenaphthene
Acenaphthylene

Anthracene

Benzidine
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Benzo(a)pyrene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenol phenyl ether
Chrysene
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
1,2~Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

- Diethyl phthalate

Dimethyl phthalate
2,4-Dinitrotoluene
2,6=Dinitrotoluene

_Di-n-octyl phthalate

Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-CD)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Phenanthrene

Pyrene
1,2,4,Trichlorobenzene

RESULT (ug/L)

ND(2)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
6 J(3)
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
13

8 J
ND
ND
ND
ND
ND
ND
‘ND

DETECTION LIMIT

10
10
10
50
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10

" 10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

continued....
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TABLE B-8

‘WASTEWATER DISPOSAL CHARACTERIZATION
BASE NEUTRAL ACID EXTRACTABLE (BNA) coMpouNDs( 1)

PARAMETER : RESULT (ug/L) DETECTION LIMIT

Non-listed Quantified Compounds

Benzyl alcochol 90
Benzoic acid ' 11
2-Methylnaphthalene _ 73

Identified Non-requlated Compounds

1-Hexanol 2-ethyl- 600
- Ethanol, 2-{2-(2methoxy ethoxy)ethoxy]- 200
Ethanol,2-[2-(2-ethoxy ethoxy)ethoxy]- 200
Ethanol,2-[2-(2-butoxy ethoxy)ethoxy]- 300
Benzene, 1-isocyanato-2-methyl- 200
1,1-Biphenyl,2,4,6~trichloro~- 300
"1, 1-Biphenyl,2,4,6-trichloro- 400
1,1-Biphenyl, tetrachloro- 200

Decanedioic acid,bis(2-ethylhexyl)ester 1,000

Notes:

(1) Analyses for Sample CRA-WT-2032
(2) ND -~ not detected
(3) J - estimated concentration below minimum detection limit



PARAMETER

Furans

Tetra (total)
Penta
Hexa
Hepta
Octa

Total

Dioxins

Tetra (total)
Penta
Hexa
Hepta
Octa

Total

Notes

TABLE B-9

WASTEWATER DISPOSAL CHARACTERI ZATION -~ CDDS/CDF

RESULTS
(ng/L)

15

14

14
4.1
2.2

49.3

(2)

(1) Analyses for sample CRA-WT-2028
(2) ND - not detected

(1)

DETECTION LIMIT

0.062
0.17
0.11
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